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Indian Standard 

SPECIFICATION FOR ELECTRICAL RELAYS 
FOR POWER SYSTEM PROTECTION 

PART 2 REQUIREMENTS FOR PRINCIPAL FAMILIES 
Section 1 AII-or-Nothing Relays 

0. FOREWORD 

O.l This Indian Standard ( Part 2/Section 1 ) was adopted by the Bureau 
of Indian Standards on 7 May 1987, after the draft finalized by the 
Relays Sectional Committee had been approved by the Electrotechnical 
Division Council. 

0.2 This standard is one of the series of standards being brought out to 
cover requirements of protection relays. General introduction to this scries 
is given in IS : 3231 ( Part )-1986*. 

The standards published in the series so far are: 

( Part ) - 1986 General introduction and list of parts {first revision ) 

( Part 1/Sec 1 ) - 1986 General requirements, Section I Contact 

performance ( first revision ) 

( Part 1/Sec 2 ) - 1986 General requirements. Section 2 Insulation 

test ( first revision ) 

( Part 1/Sec 3 ) - 1986 General requirements, Section 3 High fre- 
quency disturbance test for static relays 
(first revision ) 

( Part 2/Sec 1 ) - 1987 Requirements for principal families, Section I 

All-or-nothing relays 

( Part 2/Sec 2 ) - 1986 Requirements for principal families. Section 2 

General requirements for measuring relays 



'Specification for electrical relays for power sjsttm ptoUci'nm: Part Grnrral 
introduction and list of parts (first revision). 
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( Part 3/Sec 1 ) - 1987 Requirements for particular group of relays, 

Section 1 Non-specified time or independent 
specified time measuring relays 

( Part 3/Sec 2 ) - 1987 Requirement for particular group of relays, 

Section 2 Dependent specified time measur- 
ing relays 

( Part 3/Sec 3 ) - 1987 Requirement for particular group of relays, 

Section 3 Biased percentage differential relays 

0.3 According to the classification on hierarchical basis [ see IS : 3231 
( Part )-1986* ], this standard is a second level document. 

0.4 This standard is prepared on the basis of lEG Publication 255-1-00 
(1975) All-or-nothing electrical relays, issued by the International Electro- 
technical Commission. 



1. SCOPE 

1.1 This standard ( Part 2/Sec 1 ) specifies the performance requirements 
for all-or-nothing electrical protection relays and the parameters to be 
declared by the manufacturers of such relays. It also gives terminology of 
parameters and lists preferred values of relevant parameters, where these 
are not specified. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions given in IS : 1885 
( Part 9 )-1986t shall apply. 

3. RECOMMENDED VALUES 
3,1 Energizing Quantities 

3.1.1 Recommended Rated Voltages Applied to the Relays — The recemmend- 

auxiliary energizing quantities. The rated voltage shall be selected from 
the following values, unless otherwise agreed to between the manufacturer 
and the purchaser. 

AG voltages ( rms ): 

6, 12, 24, 42, J^, 100/s/i, llO/v/3 ; 120/v/^, 100, HO, US, 120. 

127, 200, 220, 240, 380, 415, 500 V. 



♦Specification for electrical relays for power system protection: Part General 

intxiihictlon and list of parts { fir^l revision ). 

ti'-lrrlriili'iliiiiral vocabulary: Part 9 l;loctrical relays ( fr.sl rrrision ). 
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DC voltages : 

6, ^ 24, 28, 48, 60^ no. 125, 220, 250, 440, 600 V. 

Note — The underlined values are preferred values. 

3.1.2 Recommended Rated Currents — There are no recommended rated 
values of energizing currents. 

3.1.3 Recommended Values of the Limits of the Operative Range of the Ener- 
gizing Quantities — The overall performance of a relay depends upon the 
operative range of the input energizing quantity and on the corresponding 
range(s) of any auxiliary energizing quantity (ies). These ranges may, 
therefore, be interdependent and particular consideration be given to such 
cases. The limits of the operative range of do auxiliary energizing quanti- 
ties shall be 70 and 110 percent of rated values. 

Note — In certain instances, particularly in the case of energization from 
storage batteries, the limits of the operative range may necessarily differ from the 
standard values. In these circumstances, the manufacturer shall state the limits of 
operative range, for example, by writing more values at either side of the rated 
value, such as 80/125/140. 

3.1.3.1 Recommended values of the limits of the operative range of an input 
energizing quantity 

The recommended values of the limits of the operative range arc 
related to two classes: 

Class 1 — 80 to 110 percent of the rated value of the input 
energizing quantity (ies), and 

Class 2 — 85 to 110 percent of the rated value of the input 
energizing quantity (ies). 

NoTK 1 — Relays of Class 2 are intended to be used when associated with con- 
tactors or similar devices as included, for example, in IS : 2959-1973*. 

No'iE 2 — When the input energizing quantity is a current, the operative range 
shall be indicatrd by the manufacturer. 

Special case : In the particular case, where the limits of the operative 
range differ from the recommended values, the manufacturer shall state the 
limits of the operative range and the rated values. 

Indication of the operative range : 

a) Rated values shall be distinguished f;:om the values of t lit: limiis 
of the operative range(s) by suitaole means, for example, by 
underlining or by use of a special type face; 

•Specification for contactors for voltages not exceeding 1 000 ac or 1 200 dc { jir-.! 
revision ), 
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b) The values shall be indicated in the manner shown in Table 1 ; 
and 

c) The operative range class shall also be stated. 



TABLE 1 EXAMPLES OF MARKING THE OPERATIVE RANGE OF AN 
INPUT ENERGIZING QUANTITY 

{Clause 3 A. 3A ) 







Example 


Meamino 


formal case 

Class 1 
80 to 1 10 percent 
range 

Class 2 
85 to 110 percent 
range 


A single rated 
value 


110 


Rated value HO V 

Operative ranges 
80 to HO percent of 

110 V( Class 1 ) 

85 to 110 percent of no V 

( Class 2 ) 


Only rated values 
shall be indica- 
ted 

The operative 
range class shall 
be stated 


Two rated 

\alues (voltages 
applied to the 
same or to the 
different 
terminals ) 


no 

125 


Operative ranges 
80 to 1 10 percent of 110 V 

( Class 1 ) 
85 to 1 10 percent of 1 10 V 
f Class 2 ) 
for the fated value 110 V 

80 to no percent of 125 V 

( Class 1 ) 
85 to no percent of 125 V 

( Class 2 ) 

for the rated value 125 V 


Spetial case ( see 
3.1.3.1 ) 


A single rated 
value 


110, 125, 140 


Operative range 
110 V to 140 V 


Both rated and 
limit values shall 
be indicated 


Two rated 
values (voltage 
applied to the 
same or to 
different 
terminals ) 


70, no, 130 
90, 125, 140 


Operative ranges 
70 Vto 130 V for the rated 

value 110 V 
90 V to 140 V for the rated 

value 125 V 
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3.1.3.2 Recommended values of the limits of the operative range of auxiliary 
energiiing quantities — There are no recommended values. Limits shall be 
declared by the manufacturer and shall be such that the operative range 
complies with the requirements of this standard. 

Note — The most severe combinations for the auxiliary energizing quantities 
and the input energizing quantities for preconditioning followed by pick up control 
shall be declared by the manufacturer. 

3.1.4 Pick up Classes — Relays shall pick up and comply with the speci- 
fication when energized at the lower limit of their operative range, after 
preconditioning corresponding to their pick up class as shown in Table 2, 
and with their input circuit(s) at their maximum operating temperature(s) 
corresponding to their duty class ( see 4,2.4 ). 

Note — For relays in special applications, the manufacturer shall state the 
pick Up values. 

TABLE 2 PRECONDITIONING OF THE RELAYS CORRESPONDING TO 

PICK UP CLASSES 

ricKUP Class PsBCOKDiTiOMiNa 

, « . . 



a b c 

Energizing quantity (»< 3,1.3.1) Rated value Rated value Upper limit of the 

operative range 

Ambient temperature (»«3.4>2.1) Reference Upper limit Upper limit of the 

value ofthenomi- nominal range 

nal range 



3.1.5 Drop Out 

3.1.5<1 DC relay — The recommended limiting value of the input 
energizing quantity, at which the relay shall drop out, shall be not lower 
than 5 percent of the rated value, independent of polarity. Any value other 
than the recommended value may be admitted provided it is stated by 
the manufacturer or specified in the relevant standard. 

3.1.5.2 AC relays — The recommended limiting value of the input 
energizing quantity, at which the relay shall drop out, shall be not lower 
than 15 percent of the rated value. The relay shall also drop out at zero 
( to take into account the effects of the eventual magnetic remanence ) . 
Any other value may be agreed subject to agreement between the manu- 
facturer and the user. 

3.2 Contact Circaits— The requirements of IS : 3231 ( Part I /Sec 1 ) - 
1986*. 



'Specification for electrical relays for power system protection: Part 1 General 
requirements. Section 1 Contact performance {first revision ). 
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3.3 Specified Times — There are no recommended rated values for the 
specified times; however, in the case of relays having a time-setting range, 
maximum values are proposed in Appendix A. There are no recommended 
rated setting ratios for specified time having a setting range. 

3.4 Influencing Qiiantities and Factors 

3.4.1 Recommended Reference Values of Influencing Quantities and Factors — 
The recommended reference values of influencing quantities and factors, 
and the associated test tolerances are given in Table 3. 

Note — Special conditions of application or the nature of the relay itself may 
justify the use of non-recommended values. In such cases, the manufacturer shall 
state the reference values and tolerances. 

3.4.2 Recommended Values of the Limits of the Nominal Ranges of Influencing 
Quantities and Factors — The values of the ambient temperature are given 
in 3.4.2.1 and those of the atmospheric pressure in 3.4.2.2. TTie values of 
the other influencing quantities and factors are given in Table 4. 

Note — The preferred values are to be assumed in the absence of statements to 
the Contrary. Special conditions of application raay necessitate the use of non- 
preferred valiies; such special values should, where possible, be selected from 
recommended values given in Table 4 and be stated by the manufacturer. 

3.4.2.1 Ambient temperature — The preferred recommended tempera- 
ture range is — 5 to45''C. 

3.4.2.2 Atmospheric pressure — The preferred recommended range is 
700 to 1 100 m bar. 

Other recommended ranges for use in special applications ( for 
example, aerospace ) are : 

a) 44 to 1 100 m bar, and 

b) 1 to 1 100 m bar. 

3.4.3 Recommended Vdttes of the Limits of Extreme Ranges of Influencing 
Quantities — The limits of the extreme range of influencing quantities take 
into account installation, storage and transport conditions { see Appendix 

A). 

NoTB — The preferred values are to be assumed in the absence of statements 
to be contrary. 

3.4.3.1 Ambient temperature — The preferred recommended values of 
the limits are —25 and -t-TO^G. 

Note — Temperature is an example of those ibfluencing quantities which may 
cause irreversible changes in relays. 

3.4.3.2 Other quantities and factors — Extreme ranges of other influenc- 
ing quantities are not specified. These extreme ranges are under 
consideration. 

8 
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TABLE 3 RECOMMENDED REFERENCE VALUES AND TEST TOLERANCE 
OF INFLUENCING QUANTITIES AND FACTORS 



(Clause 3 AA ) 



Influencing Quantity ob 

Factok { iee Note 1 and 

Appendix A ) 

(1) 
Ambient temperature 
Atmospheric pressure 
Relative humidity 

External magaetic induction 

Position 

Frequency 



Waveform 



Alternating coinponenl in dc 
( ripple ) ( steady state ) ( see 
Note 3 ) 

Direct component in ac (steady 

state ) 
Aperiodic transient component for 

specified time current relays 

4npnt en(rgi;ing quantity and 
auxiliarv energizing quant it>'(ies) 
when they arc regarded as 
influencing quantities relative to 
accuracy of specified times ( and 
applied according to the duty 
class of the relay ) 

Shocks and viljrations 

Industrial and other atmosphe'res 

Setting time, if any 



REFBiiENOB Value 

(2) 
27°G 

960 m bar 
65 percent 

Zero 

As stated by the manu- 
facturer 

Either 16^3 Hz or 
50 Hz or 60 Hz or 
400 Hz as stated by 
the manufacturer 

Sinusoidal 

Zero 

Zero 

Zero 

As respective rated 
values appropriate 
to the duty class 



See 9 and 12.10 

Under consideration 

The upper limit of the 
setting range ( see 

Note 4 ) 



Test Tolerance 



(3) 
i2°C 

±100 m bar 
— 20 percent 
+ 10 percent 
5 X 10-a r in 
direction 
2° in any direction 



any 



±2 percent {see Note 5) 



Distortion factor 
5 percent 
( see Note 2 ) 

3 percent 



2 percent of peak value 

Under consideration 

As stated by the manu- 
facturer 



Under consideration 

As stated by the manu- 
facturer 



Note 1 — The test may be carried out wi;h values of the influencing quantities 
and factors other than the recommended reference values, provided the quantitative 
relationship between one or more influencing quantities and the value of the consi- 
dered characteristic is known. 

( Continued ) 
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J^otes to Table 3 — Coiitd 

NoTK 2 — Distoriion factor is the ratio between the rms value of tlis harmonic 
content obtained by subtracting the fundamental waveform a non-siniisoidal perio- 
dic quantity, and the rms value of the non-sinusoidal quantity. It is usually 
expressed as a percentage. 

Note 3 — Alternating component in do ( that is, the ripple content of a dc 
supply, expressed as a percentage ) is given by the following equation: 

Ripplq content = { rnaximum instantaneous value voltage ) — 
( minimum instantaneous value voltage ) 
2 X dc component 
dc component is the mean value of the waveform. 

Note 4 — The upper limit of the setting range is the refer? nee value for the 
indicated error, unless otherwise specified by the manufacturer. This reference value 
is taken as the 'conventional value', when determining the conventional error. 

Note 5 — If the specified time does not depend on the frequtnry, the tolerances 
may be larger. However, when the relay time is frequency-dependent ( for example, 
synchronous motor ) and high accuracy is required, smaller tolerances may be 
necessary. 



X 100 percent 



TABLE 4 RECOMMENDED VALUES OF THE LIMITS OF THE NOMINAL 
RANGES OF INFLUENCING QUANTITIES AND FACTORS 

( Clause 3A.2 ) 



Influencing Quantity or Factob 

Ambient temperature 
Atmospheric pressure 
Relative humidity 



External magnetic induction 

Position 
Frequency 

Waveform 

Alternating component in dc ( ripple ) 

( steady state ) 
Direct component in ac ( steady state ) 
Aperiodic transient component for 

specified time current relays 
Input energizing quantity* 
Input auxiliary energizing quantity{ies)* 
Shocks and vibrations 
Industrial and other atmospheres 



Nomina 1. Rauge 

See 3.4.2.1 
See 3.4.2.2 

To be stated by the manufacturer. There 
shall be neither condensation nor ice 
formation inside relay case 

Preferred value 15 X 10"^ T in any direc- 
tion or as stated by the manufacturer 

5° in any direction from reference position 

Reference value —6 percent, +10 percent 
or as stated by the manufacturer 

Under consideration 

< 6 percent ( fee Table 3, Note 3 ) 

Under consideration 
Under consideration 

Limits of the operative range 
Limits of the operative range(s) 
See 9 and 12.10 
Under consideration 



♦Regarded as intluencing quantity (ies) relative to accuracy of specified times ( and 
applied according to the duty class of the relay ) . 



10 
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3.5 Recommended Values of Intermittent Periodic Duty Para- 
meters — The following recommended values shall be used Tor mechanical 
durability test and electrical load switching test, when practicable. Other 
values may be necessary, particularly for specified time relays. The manu- 
facturer shall state the values to be used, 

3.5.1 Number of Cycles Per Hour — Number of cycles per hour, equally 
distributed over the hour, shall be chosen from the following: 

6, 30, 120, 600, 1 200, 1 800, 3 «)0, 6 000, 7 200, 12 000, lf5 000, 
36 000, 4r) 000, 72 000, 90 000, 108 000 
NoTB — The underlined values are preferred values. 

3.5.2 Duly Factor — The recommended duty factors shall be chosen 
from; 

15, 25, 33, 40, 50 and 60 percent. 

3.6 Dielectric Test Voltages and Impulse Voltage Tests — The 

requirements are specified in IS : 3231 ( Part 1/Sec 2 ).1986*. 

4. PERMISSIBLE MAXIMUM TEMPERATURE 

4.1 Permissible Maximum Temperatures of Relay Parts 

4.1.1 Insulation Materials — The temperatures of insulating materials 
shall be not higher than permitted in IS : 1271-1985t. The stated, limits 
of temperature may be exceeded in restricted parts of the insulating mate- 
rial, provided there is no apparent sign of damage and no apparent 
changes, in the characteristics. 

Note — New insulating materials not yet included in IS : 127l-1985t may be 
used at other maximum tprnperatures if the same degree of safety is assured. 

4.1.2 Accessible External Paris — The surface temperature shall not 
exceed 75°G oir any other value stated by the manufacturer. 

4.1.3 All Other Parts — The maximum temperature shall not cause visi- 
ble signs of damage, permanent distortion or any other change in the 
component parts. Should a visible change occur, the manufacturer should 
be prepared to provide assurance that Such a change in appearance would 
not affect the performance of the relay. 

Note — Contact tips are excluded from the above temperature requirement. 



♦Specification ior electrical relays for power system protection: Part 1 General 
requirements. Section 2 Insulation test {first revision). 

tSpcclRcation for thermal evaluation and classification of clrctrical insulation {first 
revision ). 

'■ ^ 
11 
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4.2 Conditions for Assessing Maximum Temperatures — Unless 
otherwise specified, the conditions given in 4.2.1 to 4.2.5 sliall be fulfilled. 

4.2.1 The relay shall be mounted in the normal position of use and, if 
necessary, in a manner stated by the manufacturer. When the relay is 
designed to be used in more than one position, the manufacturer shall state 
the less favourable position and the test sl»ll be carried out in this position. 

4.2.2 The ambient temperature shall be equal to the upper limit of their 
nominal range of temperature for operative range Class 1 relays and at the 
reference value for operative range Class 2 relays ( see 3.1.3.1 ). 

4.2.3 All energizing circuits shall be at the upper limit of their opera- 
tive ranges for operative range Glass 1 relays and at the rated value for 
operative range Glass 2 relays ( see 3.1.3.1 ). 

4.2.4 At least half of the make contact circuits shall be loaded with their 
limiting continuous current. 

4.2.5 The method of energization and duration shall be in accordance 
with the duty. The temperature rise with time for each duty is illustrated 
in I<"ig. 1 . 

5i ACCURACY OF THE SPECIFIED TIMES 

5.y A description of the various concepts relating to accuracy is given in 
Appendix C of IS : 3231 ( Part 2/Sec 2 )-1986*. 

5.1 General 

5.1.1 For specified time all-or-nothing relays, consideration of accuracy 
apply only to the specified time(s). Relays shall be in a new condition. All 
tests other than those for variations shall be made under the reference 
conditions. 

5.1.2 The preconditioning of the relay, if any, for example whether the 
steady self-heating temperature had been reached before the test com- 
menced, shall be indicated by the manufacturer. 

5.1.3 The accuracy class index shall be stated for all specified time 
relays. The preferred accuracy class indices are 0-5, 1, 1-5, 2'5, 5, 7*5, 
10 and 20, but the manufacturer may quote other values. When relevant, 
the manufacturer may also state, for a given relay, the reference mean 
error ( calibration error ), consistency, reference limiting error and/or limits 
of variations. The conventional value for determining the conventional 
error shall be the reference setting value. For relays with an assigned 
error applicable to operating time, the maximum permissible error of the 



♦Specification for electrical relays for power system protection: Part 2 Requirements 
for principal families. Section 2 General requirements for measuring relays. 

12 
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specified operating time shall be expressed as either a percentage of the 
time setting value or a percentage of the time setting value together with 
a fixed maximum time error ( where this may exceed the percentage 
value ), whichever is greater. 

5.1.4 For the determination of variations, the mean error shall be the 
mean often measurements, unless otherwise specified. 

5.2 Methods of Determining the Errors Relating to the Specified 
Time 

5.2.1 Test Condiiions Relating to the Auxiliary Energizing Quarttilj[ies) ■ — 
The manufacturer shall state whether the initial value of each of the auxi- 
liary energizing quantities is the rated value or zero. For the determina- 
tion of errors relating to the specified time, the final value shall be zero or 
the rated value, as stated by the manufacturer. 

TEMPERATURE 

I. 



mox. 



INITIAL 




Xi 



CONTINUOUS DUTY 



TIME 



TEMPERATURE 
ma* 



INITIAL 




INTERMITTENT PERIODIC 
DUTY 



TIME 



TEMPERATURE 




INITIAL 



SHORT-TIME DUTY 



TIME 



Fio. 1 Temperature-Rise for Various Duties 

13 
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5.2.2 For the determination of relerence limiting errors and reference 
consistt-ncy [ sn: Appt-ndix G of IS : 3231 ( Part 2/Sec 2 )-1986* ]. 

5.3 Method of Determining the Variations Relating to the Specific 
Time 

5.3.1 The manufacturer shall state whether the initial value of the 
auxiliary energizing quantity is the rated value or zero. The final vahie 
of the auxiliary energizing quantity shall be zero or any value within the 
nominal range of the auxiliary energizing quantity. 

6. MECHANICAL DURABILITY 

6.1 The manufacturer shall state the number of cycles which the relay can 
perform with no load in the contact circuits and when tested under the 
conditions stated in 12.7. 

7. CONTACT PERFORMANCE 

7.1 The requirement given in IS : 3231 ( Part 1/Sec 1 )-1986t, shall be 
applicable. 

8. RATED BURDEN ( POWER ) 

8.1 The value of the rated burden and the tolerance shall be indicated by 
the manufacturer For relays, the burdens of which vary with the position 
of their moving parts or for other reasons, the manufacturer shall state at 
least two values, that is, the maximum and the minimum burdens, and 
shall indicate the corresponding conditions. 

The burden shall be stated for each of the input and auxiliary 
circuits. 

The burden shall be expressed at rated values, as indicated below: 

a) For dc relays, in watts; and 

b) For ac relays, in voltamperes. In this case, a value of the 
power factor shall be given, 

9. SHOCK AND VIBRATION REQUIREMENTS 

9.1 Classification — Relays shall be classified with respect to their 
ability to withstand the mechanical shocks and vibration likely to be 
experienced in a particular location or type of use in accordance with 

Table 5. 



♦Specification for electrical relays for power system protection; Part 2 Require- 
ments for principal families. Section 2 General requirements for measuring relavs. 

■fSppcification for electrical relays for power systefn protection: Part 1 General 
requirements, Section 1 Contact performance [Jirsl revision ). 
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TABLE 5 CLASSIFICATION OF RELAYS FOR MECHANICAL SHOCK 

AND VIBRATION 

( Clause 9.1 ) 

Mechanical Stability Normal Use Typical Ex vmi-le op 

Class Index Application 

(1) (2) (3) 

51 Sensitive relays which may Sensitive measuriog relays 

require external protection requiring external anti- 
from mechanical shock or vibration mounting 
vibration or both 

52 Relays suitable for normal Stationary locations free from 

industrial conditions of shock and vibration in f xccss 
shock and vibration of these mentioned in 9.3 and 

heavily damped swing panels 

53 Relays intended for more Shipboard, traction and un- 

onerous conditions than SI clamped swing panels 
andS2 

NoTK 1 — Glass SI relays may be used in Class S2 situations either by virtue of 
special mounting techniques or by the use of special circuitry, for example, by the 
use of time lags. 

Note 2 — S3 conditions would normally be agreed hetvvcrn the manufacturer 
and the purchaser in the light of specific application requirements. 

9.2 Mechanical Shock RequiremeRts — Under consideration. 

9.3 Vibration Requirements 

9.3.1 Relays falling into classification S2 shall be subjected to a reso- 
nance search vibration test as specified in 12.10.2. During the test do 
unduly severe reasonance or relay malfunction shall occur within the 
nominal frequency range of the input energizing quantity(ies) or in the 
ranges which are mo-multiples of this range. 

Note — Where the size of the relay renders it impractical to test it as a whole, 
it may be tested as functional sub-units, as agreed to between the manufacturer and 
the purchaser. 

9.3.2 If a malfunction occurs at any other frequency within 10 to 300 Hz 
range, acceleration shall be decreased to and then increased to 015 g^ 
at the frequency (ies) at which the malfunction occured. No malfunction 
shall occur at 015 ^n- 

9.3.3 The 0*15 ^n acceleration level is subject to a maximum peak 
amplitude of 0-039 mm ( see Fig. 2 ). 
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9.3.4 Relay malfunction shall be detected as specified in 12.10.2.1. 
Relays failing to convj)ly with these requirements are deemed to fall within 
(llassSl. The requirements for vibration testing of (Mass S3 relays shall 
be the subject of special agreement between the manufacturer and the 
purchaser because they are dependent upon specific operational environ- 
ments. 

9.3.5 The test shall be carried out with the relay under reference 
conditions. 

9.3.6 The tests shall be carried out with the following values of energiz- 
ing quantities ( auxiliary and input } applied to the appropriate circuits. 

a) Auxiliary energizing quantity(ies) — Rated value(s), and 

b) Input energizing quantity (ies) — As specified in Table 2 of 

IS: 3231 ( Part 2/Sec 2 ) 1986*. 

Note — For static relays or sub-units or relays which contain no moving parts 
the relay or sub-unit may bo tested energized, as agreed to between the manufac- 
turer and the purchaser, 

9.3.7 Prior to the test, the accuracy of the relays shall be checked under 
reference conditions. At the conclusion of tlie test, the accuracy shall be 
re-checked and the variation in error fiom the initial measurement, shall 
not exceed half the assigned error declared by tlie manufacturer. 

10. DATA AND MARKING 

10.1 General 

10.1.1 The following data ( with indication of units ) shall be made 
available by the manufacturer: 

a) Manufacturer's name, identification code or trade-mark; 

b) Type designation, serial number or detail sheet number; 

c) Rated value of the energizing quantities ( see 3.1.3.1 ); 

d) Values of the limits of the operative range (s) of the input energiz- 
ing quantity if they diiTer from the recommended values, the 
operative range class ( see 3.1.3.1 ) and the pick up class {see 
3.1.4 ); 

e) The limits of the operative range(s) of the auxiliary energizing 
quantities; 

f) Frequency for ac or the symbol .—————— for dc; 

g) Contact data; 

♦Specifiration for electrical relays for power system protection: Part 2 Require- 
ments for principal families, Section 2 General requirements for measuring relays. 

17 
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h) Rated value or setting range of the specified time; either for pick 
up, or for drop out, and for corresponding accuracy class index; 

j) Data to permit identification of the coil(s) and energizing circuits; 
k) Value of the resistance of winding(s); 
m) Value of the resistance of winding(s); 
n) Dielectric test voltage(s); 

p) Mechanical durability expressed in number of cycles; 
q) Mounting position; 
f) Data to permit the suitable connection of the relay, including 

polarity; 
s) Accessories, if essential to the relay performance; 
t) Data concerning the earthing of metal parts; 
u) Duty; and 
w) If the relay has any unusual feature or requirement, it shall be 

marked prominently with this symbol /^ to indicate that 

reference to the detail specification is essential. 

10.2 Requirements for marking — Data (a), (b) and, if applicable (w) 
shall be marked on the relay by a durable method so that they are legible 
with the relay mounted as in Service. Data(c), (f), (hi and ( i), if not impli- 
cit in (b), shall be marked on the relay without necessarily being visible, 
with the relay mounted as in service. 

11. CLASSIFICATION OF TESTS 

11.1 The tests are classified as type tests, routine tests and special tcst(s). 

11.2 Routine Tests — The following shall constitute the routine tests: 

a) Measurement of accuracy of specified time under reference condi- 
tion ( 5 arid 12.6 ) , 

b) Pick up ( 12.1 ), 

c) Drop out (.12.2 ), and 

d) Dielectric tests ( 12.3 ). 

11.2J If so desired by the purchaser, Values of rountine tests results 
shall be supplied by the manufacturer on mutually agreed terms. 

11.3 Type Tests — The following shall constitute type tests: 

a) Measurement of accuracy of specified time under reference condi- 
tion ( 5 and 12.6 ), 

b) Pick up ( 12.1 ), 

18 
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c) Drop out ( 3.1.5 and 12.2 ), 

d) Dielectric tests ( 12.3 ), 

e) Impulse voltage tests ( 12.4 ), 

f) Temperature rise test ( 12.5 ), 

g) Mechanical durability ( 12.7 ), 
h) Contact performance ( 12.8 ), 
j) Rated burden ( 12.9 ), 

k) Vibration test, and 

m) High frequency disturbance test. 

11.3.1 Unless otherwise agreed at the time of ordering, it shall suffice 
that the manufacturer may furnish type test certificates as evidence that 
type tests have been made in accordance with this standard. The manu- 
facturer shall make available the type test results together with appropriate 
drawings and records of any relevant alteration which may have been 
made to the relay subsequent to the type tests. 

11.4 Special Tests ~ These are normally made only at the request of 
the purchaser and are subject to the agreement of the manufacturer. They 
may take the form of a test which is normally recognized only as a type 
test, requirements additional to those specified for a particular test within 
standard, or a test not at present specified in this standard. 

12. TEST METHODS 

12.1 Pick Up 

a) All relays shall be tested for their operating values by gradually 
increasing the characteristic quantity of the relay until the relay 
just operates, 

b) The re'ay should operate within the pick up classes stated in 
3.1.4, and 

c) The pick up value shall be less than the value coi responding to 
the lower limit of the specified operating range in 3.1.3.1. 

12-2 Drop Out — The drop out value shall be checked as follows: 

a) the input energizing quantity is suddenly reduced from its rated 
value to the limit stated in 3.1.5 

b) with all values of the auxiliary energizing quantity(ies) within 
their operative rangc(s) and 

c) with any latching or holding action in operative. 

19 
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12.3 Dielectric Tests — Provisions of IS ; 3231 ( Part 1/Sec 2 )-1986* 
shall apply, 

12.4 Impulse Voltage Tests — Provisions of IS : 3231 ( Part 1/Sec 2 )- 
1986* shall apply. 

12.5 Temperature Rise of Energizing Circuits — The manufacturer 
shall demonstrate compliance with 4.1 and, if necessary, shall prove that 
the relay characteristics mentioned in 4.1 are not changed as a result of 
prolonged use under the conditions laid down in 4,2. 

When determining temperature, it is assumed that thermal equili- 
brium is reached when the temperature does not vary by more than 05°G 
in 10 minutes, 

12.6 Accuracy — The requirements given in 5 shall be satisfied. 

12.7 Mechanical Durability — To facilitate Testing of mechanical dura- 
biUly, a small lead, defined by the manufacturer in terms of current and 
voltage, may be applied to the contact circuits ( for example, for operation 
counters ). 

12.7.1 The test conditions are as follows: 

a) Relay mounted as for normal service; 

1>) Input :ind auxiliary energizing quantities at their rated values; 

<:) Ii)/!i« nriii^ fjuaJitities and I'actors other than the setting value 
iiuelfr ii-l'ercncc; conditions [ see 12.7.1 (c) j; 

dj iViunber of cycles per hour and duty factor, as stated by the 
inanuiaeturcr ( see 3.5 ); and 

e) .Selling, for adjustabic-time relays ac the setting which gives the 
most severe conditions for mechanical durability. 

Throtjghout the tests of mechanical durability, the relay shall com- 
ply with the drop out requirements of 3.1.5. 

12.7.2 At the conclusion of the test, the following requirements shall be 
complied with by the relay. 

a) The mechanical conditions of the relay shall be such that it is 
c.-ipabk' of carrying out its designed function throughout its sett- 
ing range at least once at the maximum value and once at the 
mininninj value f)f t])c operative ranges of the input and auxiliary 
energizing tiuantities. During these latter tests, the contact 
circujl(s) shall carry the maximum currents claimed by the 
manufacturer; 

♦S.prc'ifiiatifvn (or dicfriral rp!<T\.'. for power systom protection: Part 1 General 
njijiiiri'iiifnts. Si'ttioii 2 Insiilalion test {fir si revision), 
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b) No value of the absolute error shall exceed, with a given confi- 
dence level, twice the reference limiting error; and 

c) The insulation level should not fall below 0'75 times the value of 
the dielectric test voltage specified for the new relay. 

Note — Any routine maintenance or replacement claimed by the manufacturer 
is permissible during the tests, but no other parts may be replaced. 

12.8 Contact Performance — The requirements of IS : 3231 ( Part 1/ 
Sec I )- 1986* shall apply. 

12.9 Rated Burden ( Power ) 

12.9.1 The value of the rated burden shall be checked under the follo- 
wing conditions: 

a) the relay being cold ( that is, without self-or-extraneous heating); 

b) the influencing quantities and factors under their reference con- 
ditions; and 

c) the given circuit being energized at its rated value, all other 
circuits being unenergized, unless otherwise stated. 

When the burden varies significantly according to the position of 
the moving parts or for other reasons, measurement shall be carried out 
under the two extreme conditions. 

12.10 Shock and Vibration Tests 

12.10.1 Mechanical Shock Tests — Not specified. 

12.10.2 Vibration Tests 
12.10.2.1 General requirements 

a) the relay under test shall be vibrated along each of its three 
major axes over the frequency range of 10 to 300 Hz at an acce- 
leration of 0'5 g. The actual vibration amplitude corresponding 
to this acceleration may be determined from the following 
formula: 

apt = 4 n^J^ ATpk 

where 

flplj = peak value of acceleration, 
^pk = amplitude of vibration, and 
/ = frequency of vibration 



*Specifiration for electrical relays for power systpm protection: Part 1 General 
requirements. Section 1 Contact performance ( first revision ). 
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b) Malfunction of the input circuit(s) ( contact or otherwise ) shall 
be checked using a follower relay or device. The function of the 
follower device is to indicate if the relay under test has malfunc- 
tion by picking up ( p.u. ) or dropping off ( d.o. ), one preferred 
following response times are: 

1) 10 ms, and 

2) 0-3 ms; and 

c) If a 10 ms relay is used as a follower, any movement of its cont- 
acts should be taken to indicate malfunction. Flags or other 
operational indicators shall not change their initial state during 
the vibration test. Table 6 indicates the conditions of the follo- 
wer device both during the test and for indication of output 
circuit operation. 

TABLE 6 VIBRATION TEST CONDITIONS 

[Clause 12.10.2.1(c)] 



Type of Relay 


Type of 


Test Condition 


Contact Fumction 


Condition 




Output 


Input Energizing 


Posi- 


OF Follo- 


OF Follower 




Circuit 


Q,uantity(ies) 


tion 


wer DEfflCE 
FOR 

Indication 
OF Output 

ClKCUIT 

Operation 


During 

Test for 

Correct 

Operation 


All-or-nothing p.u. 


Make 


Unenergized 


Open 


p.u. 


De-energized 


All-or-nothing d.o. 












All-or-nothing p.u. 


Make 


Energized at 


Closed 


d.o. 


Energized 


All-or-nothing d.o. 




rated value 








All-or-nothing p.u. 


Break 


Unenergized 


Closed 


d.o. 


Energized 


All-or-nothing d.o. 












All-or-nothing p.u. 


Break 


Energized at 


Open 


p.u. 


De- energized 


All-or-nothing d.o. 




rated value 









12.10.2.2 Particular test requirement 

a) Mounting of relays — The relay should be fastened to the vibration 
generator table by its normal means of attachment. Care should 
be taken with the positioning of any additional straps or stays. 
Any connections to the equipment shall be arranged so that they 
impose no more restrain or mass then they would when the relay 
is installed in its operational position. The relay shall be mount- 
ed such that the gravitational force acts on it in the same rela- 
tive direction as it would in normal use. Vibration amplitude and 
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acceleration shall be measured at or as near as possible to, one of 
normal fixing points on the relay under test. Care should be taken 
to ensure that the relay under test is not significantly affected by 
magnetic fields generated by the vibration system if these are 
greater than the maximum permitter reference level of 0-5 mT. 

b) Vibration system — The characteristics of the vibration generator 
and fixture, when loaded for the tests, shall be such as to produce 
a basic motion of sinusoidal form, so that the fixing points of the 
relav under test move substantiallv in nhase end in straight oaral- 
lei lines. 

c) Vibration level tolerance — The actual vibration level in the requir- 
ed direction shiall correspond to the requirements of 9.3.2, 9.3.3 
and 12.10.2.1; and at each fixing point, where measurement is 
specified, the tolerance shall be as given in ^Table 7. 



TABLE 7 VIBRATION LEVEL TOLERANCES 

[ Clause 12.10.2.2(c) ] 

Frequency In the Freqdency Where In the Fbequekcy Wheee 

Displacement Amplitude Accelejsation Amplitude 

IS Specified is Specipied 

percent percent 

Not exceeding 150 Hz ±25 ± 15 

Exceeding 150 Hz — +25 



Note — Where it is difficult to achieve the figures quoted at some discrete fre- 
quency range, for exanj^le, for large specimens and/or at high frequencies, it is 
possible that a wide tolerance or an alternative method of assessment will be nece- 
ssary. 

d) Frequency Tolerances — Measurement of frequency for resonance 
determination shall be made with a tolerance of ±0*5 Hz or ±1 
percent whichever is the greater, other frequency tolerances shall 
be ::t I Hz up to 50 Hz and ±2 percent over 50 Hz. 
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APPENDIX A 

( Clause 3.3 and 3.4.3 ) 

EXPLANATORY NOTES ON SPECIFIED TIME 
AND INFLUENCING QUANTITIES 

A-0. The basic characteristics of an all-or-nothing relay, which essentially 
determine its performance, when picking up and dropping out, are func- 
tions of the energizing qnantity(ies) and the possible variations in the 
values of such quantities, and of the influencing quantity(ies) and the 
possible variations in the values of such quantities. 

Some definitions are restricted solely to non-specified time all-or- 
nothing relays, others solely to specified time all-or-nothing relays. These 
restrictions are indicated, if relevant, in the heading of the definitions. 

A-1. Note on Specified Time — Specified time all-or-nothing relays 
have same fundamental characteristics as non-specified time all-or-nothing 
relays as regards pick up and drop out. They must, moreover, comply 
with the requirements relating to the accuracy of the specified time(s) as 
given in Appendix G of IS : 3231 ( Part 2/Sec 2 )-1986*. 

It has not been possible to standardize rated values of the specified 
time. For specified time ^lU-or-nothing relays having a setting range of 
the specified time, it is, however, recommended that a value in Table 8 be 
adopted whenever possible, as the maximum setting value of the specified 
time. 



Milliseconds (ms) 
Seconds (s) 
Minutes(inin) 
Hours (h) 
Days (d) 



TABLE 8 SPECIFIED TIME 

3 6 10 15 30 60 100 300 600 

3 6 10 15 30 — — — — 

3 6 10 15 30 — — — ~ 

36 12 — — — — — — 

_2 3___ _ _ - 



A-2. Note on Influencing Quantities — In order that the performance 
of relays may be assessed and compared, it is necessary that tests be made 
at prescribed values of the influencing quantities, these values being the 
reference values. 



♦Specification for electrical relays for power system protection: Part 2 Require- 
ments for principal families, Section 2 General requirements for measuring relays. 
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A-2.1 When all the influencing quantities have their reference values, the 
relay is said to be under 'reference conditions'. Since the effects on relay 
operation of small changes in influencing quantities are presumed to be 
negligible, and since there may be practical difficulties in maintaining 
precisely the reference value, small tolerances about each reference value 
are permitted in 3.4.1 to allow for possible measurement and control 
errors when reproducing reference conditions of influencing quantities. 

It is emphasized that, during testing, the different influencing quan- 
tities should be varied one at a time within the nominal ranges; that is, a 
single influencing quantity will be varied throughout its range whilst all 
the other influencing quantities are maintained at their reference values 
( subject to the tolerances indicated in this standard ). It is virtually 
impossible, in a general standard of this nature, to predict the cumulative 
effect of simultaneous changes of a number of influencing quantities, each 
within its own range. 

The reference values, together with their associated tolerances, cons- 
titute the standard test conditions for all-or-nothing relays. Nevertheless, 
for particular applications, supplementary specification requirements may 
be necessary; these would generally be in the spirit of this standard. 
( Example: relays intended to be used continuously at very high ambient 
temperatures ) . 

The specified performance of a relay is related to a given set of 
reference conditions. In practice, however, the relay must be capable of 
being used under conditions which are less restricted than the reference 
conditions. The ranges within which an all-or-nothing relay is intended 
to be usable are called 'nominal ranges of the influencing quantities' and 
their limits are given in 3.4.2. 

Finally, a relay may be subjected to even more extreme conditions, 
during, for example, installation, storage and/or transport. These are 
referred to as the limits of extreme ranges of influencing quantities and 
within these specified limits { but beyond the limits of the nominal range ), 
the relay is merely required to be capable of withstanding the effects of 
the change of influencing quantities without suffering any degradation 
which would not revert to normal when the reference conditions are res- 
tored. The relay is not required to operate correctly under these extreme 
conditions, since it is not envisaged that such conditions should arise 
during service. 
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